MutS-mediated enrichment of mutated DNA produced by directed evolution in vitro.
Directed evolution in vitro is a powerful tool in the study and design of protein function. However, screening the desired mutants is a difficult task. To facilitate the screening, a method is proposed to eliminate wild type sequences and increase mutated DNA sequences, which is based on the preferential binding of MutS protein to heteroduplex DNA. Following error-prone PCR, amplified products are denatured and re-annealed to form heteroduplex and homoduplex DNA. Heteroduplexes are selectively bound to an engineered MutS protein and immobilized on a Strep-Tactin column. Homoduplexes are effectively removed by washing, and the final elution is enriched in mutated DNA sequences. One round of mutated DNA enrichment resulted in an about 2.3-fold of increase in mutation frequency compared to the control. The percentage of mutants rose from 44% in the control sample to 72% in the enrichment sample. Fluorescent assay by flow cytometry showed that the enrichment method increased the mutants with changed fluorescent activity by about 2.2-fold, which strongly justified the efficiency of enrichment in increasing mutants with functional changes. With reduced workload of screening and increased possibility of obtaining mutants with functional changes, the overall efficiency was improved by MutS-mediated enrichment of mutated DNA.